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(54) MANUFACTURE OF GOLF CLUB HEAD 

(57)Abstract: 

PURPOSE: To improve on accuracy in forming and 
working and to prevent reduction in the strength of shaft 
attachment by dispensing with some steps in the difficult 
process of providing a hole for shaft attachment. 
CONSTITUTION: The cavity 12 of a mold 10, shaped 
after a club head, is filled with a head forming material 
16 which is a fiber-reinforced thermoplastic resin. While 
the material 16 is soft, a shaft attachment hole forming 
jig 15 is inserted into a cavity 12B in the mold 10, the 
cavity 12 corresponding to the place for head shaft 
attachment. Cooling is done for the head forming 
material 1 6 to harden for the formation of the product. 
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* NOTICES * 




JPO and NCIPt are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the process of the head for golf which comes to carry out hardening shaping by 
being filled up with the charge of head shaping material which becomes a cavity in the die which 
has the shape of a head appearance from fiber strengthening thermoplasticity synthetic resin, 
and performing cooling processing The process of the club head for golf characterized by 
inserting the hole formation fixture for shaft wearing in the cavity equivalent to the head-shaft 
wearing part in said die in the softening condition after restoration of said charge of head 
shaping material, and coming to arrange. 

[Claim 2] In the process of the club head for golf which comes to carry out hardening shaping by 
being filled up with the charge of head shaping material which becomes a cavity in the die which 
has a hollow head outer shell configuration from fiber strengthening thermoplasticity synthetic 
resin, and performing cooling processing In the process which arranges and fills up the cavity in 
said die with the charge of head shaping material beforehand, and the restoration condition of 
this charge of head shaping material To the process which said die is heated [ process ] and 
softens said head molding material, and the cavity equivalent to the head-shaft wearing part in 
said die in the softening condition of this charge of head shaping material The process of the 
club head for golf characterized by consisting of a process which inserts the hole formation 
fixture for shaft wearing, and it comes to arrange. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention prevents the fall of the reinforcement of a shaft applied 
part certainly while it reduction-izes the process that the difficulty by the hole dawn of the hole 
for shaft wearing is high and aims at improvement in a moldability and process tolerance 
especially about the process of club heads for golf, such as wood crab which consists of fiber 
strengthening thermoplasticity synthetic resin (FRTP) which has the high toughness which used 
thermoplastic synthetic resin, such as a polycarbonate, as matrix resin, and iron crab. 
[0002] 

[Description of the Prior Art] It sets to manufacture this kind of club head for golf, for example, 
a wood club head, conventionally. While making the charge of head shaping material which 
consists of fiber strengthening thermoplasticity synthetic resin (FRTP) in the condition of not 
hardening press fit in the cavity in a die for example, with a transfer-molding means etc., pouring 
in and performing and stiffening cooling processing after restoration The present condition is 
using tools, such as a drill, for the part equivalent to the shaft applied part called the "hosel 
section" of the head mold goods after this hardening shaping, and performing hole dawn 
processing of the hole for shaft wearing. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in the above-mentioned conventional 
club head process for golf If the hole formation fixture for shaft wearing for shaping of the hole 
for shaft wearing is beforehand arranged before impregnation of the charge of head shaping 
material to the cavity part equivalent to the head-shaft applied part in a die Since the space of 
the cavity part in the die with which this hole formation fixture for shaft wearing has been 
arranged becomes narrow Even if it cannot fully be filled up with the charge of head shaping 
material in the condition of not hardening or restoration is possible, the void in the charge of 
head shaping material (air pocket) may remain in the head mold goods after hardening shaping, 
and the reinforcement of head mold goods is reduced by this. 

[0004] And the thing done to the part equivalent to the shaft applied part of the head mold 
goods after hardening shaping with high degree of accuracy for the hole dawn of the hole for 
shaft wearing by tools, such as a drill Since the strengthening fiber in head mold goods will be 
cut by being very difficult and adopting the process of such mechanical hole dawn processing 
Since the cutting waste accompanying hole dawn processing became an ingredient loss, not only 
the reinforcement near the shaft applied part of the head mold goods after hole dawn falls, but it 
had the problem that the yield of the charge of head shaping material was bad. 
[0005] 

[Objects of the Invention] The purpose of this invention is to offer the process of the club head 
for golf which enabled it to prevent the fall of the reinforcement of a shaft applied part certainly 
while it reduction-izes the process that the difficulty by the hole dawn of the hole for shaft 
wearing is high and aims at improvement in a moldability and process tolerance. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
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invention In the process of th^^ad for golf which comes to carry out l^^^ning shaping by 
being filled up with the charge of head shaping material which becomes a cavity in the die which 
has the shape of a head appearance from fiber strengthening thermoplasticity synthetic resin 
(FRTP), and performing cooling processing It is characterized by inserting the hole formation 
fixture for shaft wearing in the cavity equivalent to the head-shaft wearing part in said die in the 
softening condition after restoration of said charge of head shaping material, and coming to 
arrange. 

[0007] This invention to moreover, the cavity in the die which has a hollow head outer shell 
configuration In the process of the club head for golf which comes to carry out hardening 
shaping by being filled up with the charge of head shaping material which consists of fiber 
strengthening thermoplasticity synthetic resin (FRTP), and performing cooling processing The 
process which arranges and fills up the cavity in said die with the charge of head shaping 
material beforehand, The process which said die is heated [ process ] in the restoration 
condition of this charge of head shaping material, and softens said head molding material, It is 
characterized by consisting of a process which inserts the hole formation fixture for shaft 
wearing in the cavity equivalent to the head-shaft wearing part in said die in the softening 
condition of this charge of head shaping material, and it comes to arrange. 

[0008] In this case, said hole formation fixture for shaft wearing is attached in said die possible 
[ **** ] t and positioning arrangement is inserted and carried out in the softening condition of 
said charge of head shaping material towards the cavity equivalent to the head-shaft wearing 
part in said die. 
[0009] 

[Function] Namely, since the hole formation fixture for shaft wearing is inserted in the cavity 
which is equivalent to the head-shaft wearing part in the die in the softening condition after 
restoration of the charge of head shaping material by adopting the above-mentioned 
configuration and it comes to arrange, this invention Restoration of the charge of head shaping 
material to the cavity in the die which is equivalent to a head-shaft wearing part especially can 
smoothly and fully carry out, like old, the void in the charge of head shaping material does not 
remain in the head mold goods after hardening shaping, and improvement in a moldability can be 
aimed at. 

[0010] And in the softening condition after restoration of the charge of head shaping material, 
since the hole formation fixture for shaft wearing is inserted in the cavity equivalent to the 
head-shaft wearing part in a die and it comes to arrange, the strengthening fiber in the charge of 
head shaping material is not cut, and the fall of the reinforcement of head mold goods is 
certainly prevented by this. 

[001 1] Moreover, since the hole formation fixture for shaft wearing is enabled to attach in a die, 
while being able to ensure positioning to the cavity in the die equivalent to a head-shaft wearing 
part and being able to perform highly precise hole dawn, reduction-ization of machine target hole 
dawn processing after shaping of head mold goods with the high difficulty by a drill like old etc. is 
attained. 

[0012] Furthermore, since the hole formation fixture for shaft wearing is not inserted in the 
cavity equivalent to the head-shaft wearing part in a die even if it is the case where the charge 
of head shaping material is beforehand arranged to the cavity in a die, the charge of head 
shaping material to the cavity in a die can be arranged easily. 
[0013] 

[Example] When the example of this invention is hereafter explained to a detail, referring to a 
drawing, as drawin g 5 shows the 1st example of the process of the club head for golf concerning 
this invention from drawin g 1 and it is shown in dra win g 1 , one in drawing is head mold goods 
which consist of fiber strengthening thermoplasticity synthetic resin (FRTP) obtained by 
transfer-molding means to mention later. 

[0014] These head mold goods 1 consist of the hit ball section 2 which has a hollow head outer 
shell configuration, and this hit ball section 2 and the really fabricated shaft applied part 3, and 
while the hole 4 for shaft wearing is formed, this hole 4 for shaft wearing is equipped with the 
shaft 5 at this shaft applied part 3, as a two-point broken line shows to drawin g 1 . In addition, 
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2in drawing a is the hole for snaping formed in the base of said hit ball section 2. 
[0015] Namely, if the forming cycle of said head mold goods 1 is explained based on the drawing 
shown in drawin g 5 from drawin g 2 Using the die 10 as shown in drawin g 2 to part 12A equivalent 
to the head hit ball section 2 in the cavity 12 which has the shape of a head appearance which is 
open for free passage to the inlet 1 1 made [ the head bottom looks this part in this die 10 ] to 
carry out opening the sand which has a head core part configuration, while heating said die 10 at 
about 160 degrees C, after carrying out positioning arrangement of the core 13 Towards part 
12B equivalent to the head-shaft applied part 3 in said cavity 12, the hole formation fixture 15 
for shaft wearing is inserted possible [ **** ], and is attached in the insertion hole 14 prepared 
in said die 10. 

[001 6] and it is shown in drawin g 3 — as — the sand of the inlet 1 1 of said die 1 0 to the cavity 
12 — the perimeter opening of a core 13 is poured in and filled up with the charge 16 of head 
shaping material in the condition which consists of fiber strengthening thermoplasticity synthetic 
resin (FRTP) of not hardening. 

[0017] Subsequently, in the softening condition of said charge 16 of head shaping material after 
such restoration, as shown in drawing 4 , the hole formation fixture 15 for shaft wearing is 
inserted in cavity 12B equivalent to the head-shaft wearing part in said die 10, and positioning 
arrangement is carried out. 

[0018] At this time, the strengthening fiber in the matrix resin of said charge 16 of head shaping 
material In order to present behavior which avoids said hole formation fixture 15 for shaft 
wearing with the fluidity of matrix resin Strengthening fiber is not cut by insertion of said hole 
formation fixture 15 for shaft wearing, and the surplus resin in the die 10 accompanying the 
increment in the volume by insertion of said hole formation fixture 15 for shaft wearing is 
discharged outside from said inlet 1 1. 

[0019] After cooling said die 10 to about 120 degrees C (cooling rate: a part for 20-degree-C/) 
and performing hardening processing of said charge 16 of head shaping material in this condition, 
as said hole formation fixture 1 5 for shaft wearing is drawn out and it is shown in drawin g 5 While 
releasing the head non-finished product 17 from mold from the inside of said die 10 and forming 
the hole 18 for shaft wearing in shaping of this head non-finished product 17 and coincidence 
the base of said head non-finished product 17 — an exhaust port 19 — opening — carrying out 
— the sand from this exhaust port 19 — the head mold goods 1 as shown in drawin g 1 are 
obtained by discharging, while sandblasting etc. grinds a core 13. 

[0020] By the way, as said charge 16 of head shaping material, for example as matrix resin, for 
polycarbonate resin (resin softening temperature: 150 degrees C), while fiber length uses that 
whose percentage of the volume which the carbon fiber 20mm and whose diameter of fiber are 7 
micrometers is suitably used, and is occupied in the matrix resin of strengthening fiber is 30% as 
strengthening fiber, the transfer pressure into said die 10 is 100 kgf/cm2. It is extent. 
[0021] Drawin g 1 1 shows the 2nd example concerning this invention from drawin g 6 , and it sets 
to fabricate the head mold goods which consist of hollow head outer shell structure, and as 
shown in drawing 6 and drawin g 7 , division formation of the charge 21 of head shaping material 
of fiber strengthening thermoplasticity synthetic resin (FRTP) is carried out at the face side 
flank material 22 and the back flank material 23. 

[0022] Furthermore, welding of the batch member 24 which becomes the boundary section of 
the head hit ball section equivalent part of said charge 21 of head shaping material and a head- 
shaft applied part equivalent part from FRTP with a thickness of 0.5mm is carried out, and it 
prepares, and is filled up with the chip member 26 set to space 25A by the side of the head- 
shaft applied part equivalent part divided with this batch member 24 from FRTP. 
[0023] On the other hand, the sil icon balun 27 for internal pressure impression is arranged, and 
from the opening 28 formed in the head bottom looks this section by said face side flank material 
22 and the back flank material 23, it is made to face outside, and regio-oralis 27a of this silicon 
balun 27 is combined mutually, and carries out temporary junction at space 25B by the side of 
said head hit ball section equivalent part. 

[0024] And as shown in drawin g 8 , such a solid charge 21 of head shaping material It arranges to 
the cavity 32 which has the shape of a head appearance which is open for free passage to the 
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inlet 31 made [ the head bottor^ooks this part in a die 30 ] to carry ou^^ening. While making 
regio-oralis 27a of said silicon balun 27 face this inlet 31, the hole formation fixture 34 for shaft 
wearing is turned at space 25A by the side of said head-shaft applied part equivalent part, and is 
attached in the insertion hole 33 prepared in said die 30 possible [ **** ]. 

[0025] Said die 30 is heated at the same time it makes it bulge by introducing the pressurization 
media P, such as nitrogen gas, in the silicon balun 27 from the inlet 31 of said die 30 and 
impresses precompression (0.5kg/cm2 extent) in said silicon balun 27 in this condition (heating 
rate: a part for 5-degree-C/). 

[0026] Thus, as shown in drawing 9 , the temperature of said die 30 exceeds the resin softening 
temperature (for example, 150 degrees C) of the charge 21 of head shaping material, after 
carrying out fixed time amount progress, as shown in drawin g 10 R> 0, the hole formation fixture 
34 for shaft wearing is inserted in space 25A by the side of the head-shaft applied part 
equivalent part in said die 30, and positioning arrangement is carried out. 
[0027] Strengthening fiber is not cut by insertion of said hole formation fixture 34 for shaft 
wearing in order that the strengthening fiber in the matrix resin of said head molding material 21 
may present behavior which avoids said hole formation fixture 34 for shaft wearing with the 
fluidity of matrix resin at this time. 

[0028] Moreover, the reason for having carried out timing which said hole formation fixture 34 for 
shaft wearing inserts, "after the temperature of a die 30 exceeded the resin softening 
temperature of the charge 21 of head shaping material and carried out fixed time amount 
progress" After the temperature of a die 30 reaches the resin softening temperature of the 
charge 21 of head shaping material until it carries out fixed time amount progress It is what is 
depended on the resin of the charge 21 of head shaping material not reaching softening 
temperature. Here with "fixed time amount" It changes with the heat capacity of a die 30 and 
the charge 21 of head shaping material, engine performance (heating conditions) of a heating 
means, etc., and the setup is performed by measuring time difference until it reaches 
predetermined temperature by preliminary experiment. 

[0029] And further, heat said die 30, continue a temperature up, and said die 30 becomes 
molding temperature (for example, 250 degrees C). After carrying out fixed time amount 
progress, the internal pressure in said silicon balun 27 is 10-15kg/cm2. While introducing the 
pressurization medium P further and bulging it so that it may become extent The charge 21 of 
head shaping material in a heating melting condition is stuck to cavity 32 internal surface in said 
die 30, and grade maintenance of this adhesion condition is carried out for 10 minutes. 
[0030] While cooling said die 30 to about 80 degrees C (cooling rate: a part for 20-degree-C/), 
performing hardening processing of said head molding material 21 and drawing out said hole 
formation fixture 34 for shaft wearing after hardening in the condition [ having impressed such 
internal pressure ] After removing the silicon balun 27, as it releases from mold out of said die 
30 and is shown in drawin g 1 1 The head mold goods 41 which consist of the head mold goods 41 
42, i.e., the hit ball section, a shaft applied part 43, and a hole 44 for shaft wearing formed in this 
shaft applied part 43 are obtained. 

[0031] by the way, as a division object of the face side flank material 22 which constitutes the 
charge 21 of head shaping material in the 2nd above-mentioned example, and the back flank 
material 23 As matrix resin, for example, polycarbonate resin (resin softening temperature: 150 
degrees C) It is desirable to use that whose percentage of the volume which the cross which 
carried out Chu-tzu textile of the continuous fiber which consists of carbon fiber whose 
diameter of fiber is 7 micrometers as strengthening fiber is suitably used, and is occupied in the 
matrix resin of strengthening fiber is 50%. 

[0032] In addition, in the 1 st above-mentioned example, although the process of the head mold 
goods 1 of hollow outer shell structure was made into the example and explained using the core 
13, if the charge 16 of head shaping material is injected into the cavity 12 in a die 10 as it is and 
it is filled up with it, without filling up the centrum of the head mold goods 1 with the fizz 
synthetic resin which serves as weight adjustment, and using a core, the head mold goods of 
solid structure will be obtained. 

[0033] Moreover, in the 2nd above-mentioned example, the silicon balun 27 may be made to 
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remain as it is in the head m<^^>ods 41 after hardening shaping, or it rl^^)e filled up with the 
fizz synthetic resin which serves as weight adjustment to the centrum of the head mold goods 
41 after removal. 

[0034] Furthermore, in each above-mentioned example, although the wood club head was 
explained to the example as a club head, applying also to an iron club head is also possible. 
[0035] 

[Effect of the Invention] So that clearly from the above explanation this invention From inserting 
the hole formation fixture for shaft wearing in the cavity equivalent to the head-shaft wearing 
part in the die in the softening condition after restoration of the charge of head shaping material, 
and coming to arrange Since restoration of the charge of head shaping material to the cavity in 
the die which is equivalent to a head-shaft wearing part especially can smoothly and fully carry 
out Like old, the void in the charge of head shaping material cannot remain in the head mold 
goods after hardening shaping, and improvement in a moldability and improvement in 
reinforcement can be aimed at. 

[0036] And since the hole formation fixture for shaft wearing is inserted in the cavity which is 
equivalent to the head-shaft wearing part in a die in the softening condition after restoration of 
the charge of head shaping material and it comes to arrange, the strengthening fiber in the 
charge of head shaping material is not cut, and the fall of the reinforcement of head mold goods 
can be certainly prevented by this. 

[0037] Moreover, since a die can be equipped with the hole formation fixture for shaft wearing, 
while positioning to the cavity in the die equivalent to a head-shaft wearing part can be ensured 
and this can perform highly precise hole dawn, reduction-ization of machine target hole dawn 
processing after shaping of head mold goods with the high difficulty by a drill like old etc. can be 
attained. 

[0038] Furthermore, since the hole formation fixture for shaft wearing is not inserted in the 
cavity equivalent to the head-shaft wearing part in a die even if it is the case where the charge 
of head shaping material is beforehand arranged to the cavity in a die, the charge of head 
shaping material to the cavity in a die can be arranged easily. 



[Translation done.] 
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* NOTICES * 

JPO and NCIP1 are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The sectional view of the head mold goods in which the 1st example of the club 
head for golf concerning this invention is shown. 

[ Drawing 2] Similarly it is the explanatory view of a transfer-molding process. 

[ Drawing 3] Similarly it is the explanatory view of a transfer-molding process. 

[ Drawin g 4] Similarly it is the explanatory view of a transfer-molding process. 

[Drawing 5] Similarly it is the explanatory view of a transfer-molding process. 

[Drawing 6] The sectional view of the charge of head shaping material showing the 2nd example 

of the forming cycle of the club head for golf concerning this invention. 

[ Drawing 7 ] The explanatory view decomposing and showing the charge of head shaping material 
similarly. 

[ Drawing 8] Similarly it is the explanatory view of a forming cycle. 
[Drawing 9] Similarly it is the explanatory view of a forming cycle. 
[ Drawin g 10] Similarly it is the explanatory view of a forming cycle. 
[ Drawin g 1 1 ] Similarly it is the explanatory view of head mold goods. 
[Description of Notations] 

1 ... Head mold goods, 2 ... The hit ball section, 3 ... A shaft applied part, 4 ... The hole for shaft 
wearing, 10 ... A die, 1 1 ... An inlet, 12 ... A cavity, 12A The cavity part, 14 equivalent to a head- 
shaft applied part ... An insertion hole, 15 ... The hole formation fixture for shaft wearing, 16 ... 
Charge of head shaping material... The cavity part, 12B equivalent to the head hit ball section ... 



[Translation done.] 
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